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(54) Roll-shaped image-receiving sheet for thermal transfer printing and process for forming 
images thereon 



(57) A roll-shaped image-receiving sheet comprises 
at least a seal part having a colour receptor layer, a sub- 
strate and an adhesive layer in this order and a peeling 
sheet applied to the adhesive layer so as to be peeled, 
and the seal part has a plurality of parts (12) to be cut 
by a half-cut treatment in one image-receiving portion, 
a detection mark (11) is formed at an interval of each 
image-receiving portion for indicating a starting position 
for formation of a printing-image. 

In a process for forming an image on to a roll- 
shaped image-receiving sheet for thermal transfer print- 



ing, the roll-shaped image-receiving sheet is formed for 
determining a starting-position for formation of a print- 
ing-image, a detector for detecting a detection mark on 
the image-receiving sheet in a printer is located along a 
transfer line of the detection mark, when the detection 
mark is detected by the detector, the image-receiving 
sheet is stopped to make a registration of an image 
forming position on the image-receiving sheet. 

An excellent and distinct image without a shift of 
each colour image can be formed on a roll-shaped im- 
age-receiving sheet. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] Trie present invention relates to a roll-shaped 
image-receiving sheet for thermal transfer printing and 
a process for forming an image thereon which is used 
for forming an image and a letter. 
[0002] There are known various thermal transfer 
printing methods in which an image and a letter are 
transferred from a thermal transfer sheet with a color 
transfer layer on a substrate sheet to a surface of an 
image-receiving sheet, while the thermal transfer sheet 
is heated by a thermal head from the back-side of the 
thermal transfer sheet onto an image-receiving sheet. 
[0003] These methods are roughly divided into two 
processes of a sublimation type thermal transfer printing 
method and a fusion type thermal transfer printing meth- 
od in accordance with a construction of a color transfer 
layer. Both thermal transfer printing methods make it 
possible to form a full color image on a surface of image- 
receiving sheet. A full color image is formed in the fol- 
lowing manner. For example, three or four thermal trans- 
fer sheets, that is, a yellow sheet, a magenta sheet, a 
cyan sheet, and a black sheet, if necessary, are pre- 
pared to pile up the image of each sheet onto the same 
surface of an image-receiving sheet. 
[0004] With development of various hardware and 
software in connection with multi-media, the thermal 
transfer printing method is adapted for a hard copy sys- 
tem of full color for computer graphics, a stationary im- 
age for a satellite communication, a digital image for CD- 
ROM or the like and an analog image for video or the 
like to enlarge the market of the system. 
[0005] An image-receiving sheet for thermal transfer 
printing used in the above mentioned method have var- 
ious concrete uses. The sheet is typically used as a 
proof sheet for printing, an output sheet for image, an 
output sheet for a draft and a design in CAD/CAM and 
the like, a sheet for medical analysis instruments such 
as a CT(computerized tomography) scanner, an endo- 
scope camera and the like, an output sheet for meas- 
urement instrument, a sheet for substitution of instant 
photograph, an output sheet for a face photograph onto 
identification card(ID card), credit card or the like, and 
various cards such as a sheet for a composite photo- 
graph on a souvenir picture in an amusement park, a 
game center, a museum, an aquarium and the like. 
[0006] Further, with the diversificasion of uses de- 
scribed above, various sheets of label type, seal type, 
post card type and the like are developed. Then, a roll- 
shaped image-receiving sheet for thermal transfer print- 
ing is used as an image- receiving sheet in which the 
printing surface area of an image can be freely adjusted. 
[0007] In an image-receiving sheet for thermal trans- 
fer printing as described above, for example, in the 
sheet of label type or seal type, a half cut treatment is 
previously done on an image receiving part to take off 
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the image formed part from the sheet or perforations are 
previously formed along the circumference of the image 
receiving part to take off the image formed part there- 
from. Further, in the sheet of post card type, a column 
5 for indicating a post code or a position for putting a post- 
age stamp thereon is previously printed. Therefore, it is 
necessary to form an image on a predetermined position 
on the sheet. 

[0008] However, a conventional roll-shaped image- 
to receiving sheet has a problem that a thermal transfer 
image is deviated from a printing portion such as the half 
cut portion, the perforation forming portion or the stamp 
putting portion. 

[0009] Fig. 12 is a schematic side view illustrating a 

is conventional method of forming an image on an image- 
receiving sheet for thermal transfer printing. In Fig.12, 
at first, a first dye layer of a thermal transfer sheet 1 22 
is put on an image receiving position on the image-re- 
ceiving sheet 120 by a thermal head 123 on a circum- 

20 ferential position of a platen roller 1 25 to print the image 
of a first color on the sheet 1 20 while the sheet 120 and 
the layer 122 are held between the thermal head 123 
and the rotating platen roller. After that, the thermal head 
1 23 is separated from the circumferential surface of the 

25 platen roller 125. In this state, the sheet 122 is moved 
forward by one pitch. In a second process, the image- 
receiving sheet 1 20 having a first image is rewound by 
a carrying roller 1 24 and a second image of a second 
color onto a first image is formed. At this time, a regis- 

30 tration between the second image and the first image is 
done by adjusting a returned amount of the sheet 1 20 
by the carrying roller 1 24. 

[001 0] When an image-receiving sheet cut in a proper 
size is used, the registration of an image on the sheet 

35 can be done by adjusting a returned amount of the sheet 
120 by the carrying roller described above. However, in 
case that the image-receiving sheet in the form of a roll 
is used, a tension exerted on the carrying roller changes 
when the sheet 120 is moved because a diameter of a 

40 roll of the sheet remarkably changes between the start 
of transfer of the sheet and the end of transfer thereof. 
As a result, the carrying roller 1 24 is rotated loss motion 
(slip) to generate a shift of a returned amount of the 
sheet. 

45 [0011] Further, in case that image-receiving sheets 
having different thickness or slippery property is used, 
the carrying roller 1 24 is rotated in a slipping manner to 
generate a shift of a returned amount of the sheet. 
[0012] If a returned amount of the sheet shifts, a po- 
se sition of a first image is not registered with a position of 
a second image or later images. As a result, an image 
formed by the first image, the second image or later im- 
ages becomes blurred. 

[0013] Further, when a position of an image to be 
55 formed is defined by a half cut treating, a printing or the 
like on a surface of an image-receiving sheet, a position 
to form an image on the sheet is deviated from a position 
of an image actually formed on the sheet. As a result, 
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the sheet is hardly used. 

[0014] As the related arts of the above-mentioned 
techniques, Japanese Laid-Open Publication No. 
237691/1986, No. 198497/1987 and No.890/1990 dis- 
close an image-receiving sheet for thermal transfer 
printing in which a detection mark is formed on a back 
surface of the sheet. Japanese Utility Model Laid-Open 
Publication No.8971/1988 discloses a transparent 
sheet for thermal transfer printing In which a transparent 
detection hole for indicating a position for thermal trans- 
fer printing is formed. 

[001 5] Accordingly, for settling the problem, the object 
of the present invention is to provide a roll-shaped im- 
age-receiving sheet for thermal transfer printing and a 
process for forming an image onto a roll-shaped image- 
receiving sheet for thermal transfer printing in which a 
thermal transfer image is registered with a part previ- 
ously printed such as a half cut portion, perforation form- 
ing portion, a column for writing a postal code, and a 
position for putting a stamp, and each color image is reg- 
istered with each other when each color image is formed 
to obtain a clear and high quality thermal transfer image. 

SUMMARY OF THE INVENTION 

[0016] In order to solve the above-mentioned prob- 
lem, a roll-shaped image-receiving sheet for thermal 
transfer printing includes a detection mark formed on the 
image-receiving sheet for detecting a starting-position 
for formation of a thermal transfer printing image and a 
previously worked part on the image-receiving sheet. In 
this case, it is preferable that the detection mark is 
formed corresponding to each image-receiving portion 
or at an interval of a few of image-receiving portions, it 
is more preferable that the detection mark is a hole. Fur- 
ther, it is preferable that the detection mark is formed 
ata predetermined interval on a surface opposed to a 
color receptor layer of an image-receiving sheet. 
[001 7] It is preferable that the previously worked part 
has either a half cut portion, perforations or a printed 
line, and that the image-receiving sheet includes at least 
a seal part comprising a color receptor layer, a substrate 
sheet and an adhesive layer in this order, and the seal 
part is half-cut for peeling it. In this case, it is preferable 
that the roll-shaped image-receiving sheet comprises at 
least a seal part having a color receptor layer, a sub- 
strate and an adhesive layer in this order and a peeling 
sheet applied to the adhesive layer so as to be peeled, 
that the seal part has a plurality of parts to be cut by a 
half-cut treatment in one image-receiving portion, and 
that each detection mark in the shape of a hole is formed 
at an interval of each image-receiving portion for indi- 
cating a starting position for formation of a printing-im- 
age. 

[0018] A process for forming an image onto a roll- 
shaped image-receiving sheet for thermal transfer print- 
ing, the roll-shaped image-receiving sheet is formed for 
determining a starting-position for formation of a print- 



ing-image, a detector for detecting a detection mark on 
the image-receiving sheet in a printer is located along a 
transfer line of the detection mark, when the detection 
mark is detected by the detector, the image-receiving 

5 sheet is stopped to make, a registration of an image 
forming position on the image-receiving sheet, and an 
image is then formed by sublimation type thermal trans- 
fer printing. In this case, it is preferable that a color im- 
age is formed by piling up at least a yellow-image, a ma- 

10 genta-image and a cyan-image by the sublimation-type 
thermal transfer printing. 

{0019] According to the present invention as de- 
scribed above in detail, an excellent and distinct image 
without a shift of each color image can be formed on a 

15 roll-shaped image-receiving sheet since a detection 
mark is formed on the sheet for indicating a formation 
starting position of a thermal transfer image. Further, the 
roll-shaped thermal transfer image-receiving sheet ac- 
cording to this invention has a previously worked part 

20 such as a half cut portion, a perforation portion, and a 
printing portion of a postal code writing column and a 
stamp applying position, and the previous worked por- 
tion is reliably registered with a thermal transfer image. 
In addition, a detection mark can function to detect the 

25 cutting position when the sheet is cut after printing a let- 
ter or forming an image. 

[0020] And, according to the above process for form- 
ing an image onto a roll-shaped image-receiving sheet 
for thermal transfer printing, the image receiving posi- 

30 tion of the roll-shaped thermal transfer image-receiving 
sheet having a detection mark is detected by the detec- 
tor to be registered with the thermal transfer sheet. 
Thus, even in -case that a roll-shaped image-receiving 
sheet in which a tension exerted on a carrying roller 

35 changes at a carrying time of the sheet, an image with- 
out a shift can be formed at a predetermined position. 
A detection mark can be used as a reference for deter- 
mining the cutting position of the image-receiving sheet. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] 



45 



50 



55 



Fig.1 is a schematic perspective view illustrating a 
first embodiment of a roll-shaped image-receiving 
sheet for thermal transfer printing of the present in- 
vention; 

Fig. 2 is a schematic perspective view illustrating a 
second embodiment of a roll-shaped image-receiv- 
ing sheet for thermal transfer printing of the present 
invention; 

Fig.3 is a schematic plan view illustrating a third em- 
bodiment of a roll-shaped image-receiving sheet for 
thermal transfer printing of the present invention; 
Fig.4 is a schematic plan view illustrating a fourth 
embodiment of a roll-shaped image-receiving sheet 
for thermal transfer printing of the present invention; 
Fig.5 is a schematic plan view illustrating a fifth em- 
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bodiment of a roll-shaped image-receiving sheet for 
thermal transfer printing of the present invention; 
Fig. 6 is a schematic plan view illustrating a sixth em- 
bodiment of a roll-shaped image-receiving sheet for 
thermal transfer printing of the present invention; 
Fig.7 is a schematic enlarged cross sectional view 
illustrating an embodiment of constitution of a roll- 
shaped image-receiving sheet for thermal transfer 
printing of the present invention; 
Fig.8 is a schematic enlarged cross sectional view 
illustrating another embodiment of constitution of a 
roll-shaped image-receiving sheet for thermal 
transfer printing of the present invention; 
Fig. 9 is a schematic plan view illustrating a seventh 
embodiment of a roll-shaped image-receiving sheet 
for thermal transfer printing of the present invention; 
Fig.1 0 is a schematic enlarged cross sectional view 
illustrating a seventh embodiment in Fig. 9 of a roll- 
shaped image-receiving sheet for thermal transfer 
printing of the present invention; 
Fig. 11 is a schematic plan view illustrating an eighth 
embodiment of a roll-shaped image-receiving sheet 
for thermal transfer printing of the present invention; 
Fig. 12 is a schematic side view illustrating prior art 
of a process for forming an image onto a roll-shaped 
image-receiving sheet for thermal transfer printing; 
Fig. 13 is a schematic side view illustrating an em- 
bodiment of a process for forming an image onto a 
roll-shaped image-receiving sheet for thermal 
transfer printing of the present invention; 
Fig. 14 is a schematic side view illustrating another 
embodiment of a process for forming an image onto 
a roll-shaped image-receiving sheet for thermal 
transfer printing of the present invention; and 
Fig. 15 is a schematic plan view illustrating a ninth 
embodiment of a roll-shaped image-receiving sheet 
for thermal transfer printing of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] A roll-shaped image-receiving sheet for ther- 
mal transfer printing will now be explained with refer- 
ence to preferred embodiments of the sheet. 
[0023] Fig.1 is a schematic perspective view illustrat- 
ing a first embodiment of a roll-shaped image-receiving 
sheet for thermal transfer printing. In Fig.1 , a detection 
mark 1 1 is formed by printing at one side end of the sheet 
in front of a first image receiving part 13 on an image- 
receiving sheet 1 0. 

[0024] A number of image receiving parts are formed 
along the moving direction of the sheet 1 0 and each im- 
age receiving part is treated in a special manner (half 
cut treatment mentioned hereinafter). A half cut line 12 
is formed at the circumference of each image-receiving 
part. The detection mark 1 1 may be a hole on the sheet 
10. 

[0025] Fig. 2 is a schematic perspective view illustrat- 



ing a second embodiment of a roll-shaped image-re- 
ceiving sheet for thermal transfer printing. In Fig.2, a de- 
tection mark 21 is formed by printing, corresponding to 
each image-receiving part 23 on the sheet 20. Each Im- 

5 age-receiving part 23 is defined by a series of perfora- 
tions 22. Each detection mark 21 may be a hole in the 
same manner as described in Fig.1. 
[0026] Fig.3 is a schematic plan view illustrating a 
third embodiment of a roll-shaped image-receiving 

w sheet for thermal transfer printing. In Fig.3 t a penetrat- 
ing hole 31 is formed between two groups each having 
a plurality of image receiving parts 32. For example, six- 
teen image-receiving parts 32 are made in each group. 
Each image-receiving part 32 is treated in the half cut 

15 manner mentioned hereinafter in detail. 

[0027] Fig. 4 is a schematic plan view illustrating a 
fourth embodiment of a roll-shaped image-receiving 
sheet for thermal transfer printing. In Fig.4, a detection 
mark 41 is made across the sheet 40 between two tm- 

20 age receiving part 42, 42 each of which is defined by 
perforations in the form of a post card and has a position 
43 for a postage stamp. 

[0028] Fig. 5 is a schematic plan view illustrating a fifth 
embodiment of a roll-shaped image-receiving sheet for 

25 thermal transfer printing. In Fig.5, a detection mark 51 
is made at an interval of three image-receiving parts on 
the sheet 50, and cutting lines 52 are formed at a pre- 
determined interval on the sheet 50 to form a card. 
[0029] Fig. 6 is a schematic plan view illustrating a 

30 sixth embodiment of a roll-shaped image-receiving 
sheet for thermal transfer printing. In Fig.6, each of de- 
tection marks 62,63,64 is made at a predetermined pitch 
on the sheet 60, and image-receiving parts 61 ,65,66 
have different sizes on the sheet 60. 

35 [0030] Further, Fig.1 5 is a schematic plan view illus- 
trating a ninth embodiment of a roll-shaped image-re- 
ceiving sheet for thermal transfer printing. In Fig.1 5, 
each detection mark 151 is made at a predetermined 
position and interval under a group of image-receiving 

40 parts 1 52 on the sheet 150. 

[0031] Next, the construction of the image-receiving 
sheet will now be explained. 

(Substrate Sheet) 

45 

[0032] A substrate for each of the roll-shaped image- 
receiving sheets (1 0, 20, 30, 40, 50, 60, 70, 80, 90, 1 1 0, 
1 20, 1 30, 1 40, 1 50) mentioned above for thermal trans- 
fer printing may be conventional substrate for a conven- 

50 tionally used sheet. 

[0033] However, other substrates may be used. 
[0034] As the substrate, synthetic paper, fine paper, 
art paper, coat paper, cast-coated paper, plastic film, 
foaming film and the like can be used. A laminated com- 

55 position substrate comprising a plurality of substrates 
described above may be used. 

[0035] As the plastic film, polyolefin such as polyeth- 
ylene, polypropylene or the like, polyester such as pol- 
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yethylene terephthalate, polyethylene naphthalate or 
the like, polyvinyl chloride, polystyrene, polymethyl 
methacrylate, polycarbonate, cellophane, cellulose ac- 
etate, polyacrylate, polyarylate, polyethersulfone and 
the like may be used. Particularly, if the sheet is used 
for an overhead-projector (OHP), a plastic film of high 
transparency is selected from plastic films described 
above. 

[0036] If a transparency is not necessary in the case 
of other uses except an OHP sheet, an opaque plastic 
film or a paper is used. 

[0037] A laminated combination substrate formed by 
piling up more than two kinds of films is preferable in 
such a case. For example, a preferable laminated com- 
bination substrate, that is, a substrate formed by lami- 
nating a polypropylene film with microvoid on one or 
both surfaces of a paper or a plastic film can be used. 
In addition, a substrate formed by laminating one select- 
ed from either a paper or a plastic film on a film in which 
each thin layer without microvoid is laminated on both 
surfaces of polypropylene film with microvoid. 
[0038] it is preferable to limit the thickness of the sub- 
strate within a range from approximately 50 to 200 u, m 
in consideration with a strength and an use of the image- 
receiving sheet and, however, the thickness thereof is 
not necessarily limited to the range. 
[0039] If necessary, a primer treatment or a corona 
discharging treatment as a conventional adhesion treat- 
ment may be applied to the surface of the substrate. 

(Color Receptor Layer) 

[0040] A color receptor layer may be formed on one 
surface of the substrate directly or via a primer treatment 
layer formed on the substrate indirectly. The constitution 
of the color receptor layer differs in accordance with a 
different recording manner of either sublimation type 
thermal transfer printing or fusion type thermal transfer 
printing. In the case of the fusion type thermal transfer 
printing, a color transferring layer is directly transferred 
on the substrate without a color receptor layer. 
[0041 ] A color receptor layer of each of the fusion type 
and sublimation type thermal transfer printings has a 
function to receive a color agent transferred by the heat 
of a thermal head from the thermal transfer sheet. 
Therefore, in the case of a color agent being a sublimate 
dye, it is preferable that a color receptor layer receives 
and developes the dye and, however, at this time, the 
received dye is not resublimated. This color receptor 
layer mainly comprises the following resins for a color 
receptor layer. As resins for a color receptor layer, a res- 
in with ester linkage, a resin with amido linkage, a resin 
with urea linkage, a resin with urethane linkage, a resin 
with high polarity linkage, a mixture of resins described 
above and a copolymer resin of resins described above, 
and the like can be used. Especially, a mixture of an eth- 
ylene-vinyl acetate copolymer and a polyvinyl chloride 
is preferable. 



[0042] If necessary, either an organic or inorganic fill- 
er may be added to the color receptor layer comprising 
the resins described above. In case of the sublimation 
type thermal transfer printing, furthermore, a release 

5 agent may be added into a resin described above to im- 
prove a thermal-peeling property of the color receptor 
layer on the thermal transferring sheet. 
[0043] A color receptor layer for both fusion type and 
sublimation type thermal transfer printing may be 

10 formed as following; an assistant agent of any kinds is 
added to the above resins, if necessary, and the assist- 
ant agent and the resins are dissolved or dispersed in 
a suitable solvent to obtain a composition material. The 
composition material is applied onto a substrate by a 

15 known method, that is, gravure printing method, screen 
printing method, reverse roll coating method with a gra- 
vure printing plate or the like, and is then dried. 
[0044] The thickness of a color receptor layer in a 
state of drying is normally from 0.1 to 10 urn. 

20 

(Image-receiving Sheet for Seal Use) 

[0045] In case that an image formed on the roll- 
shaped image-receiving sheet of the present invention 

25 is peeled therefrom to put the peeled image on some- 
thing when it is used (seal use), a seal or label for seal 
use basically comprises a release sheet, an adhesive 
layer, a substrate described above and a color receptor 
layer as described above in this order. The constitution 

30 of the sheet is explained below. 

Release Sheet 

[0046] A sheet in which a known release agent of sit- 

35 icone or the like is applied to a surface of either a known 
plastic film of polyethylene terephthalate and the like or 
known polylaminated paper can be used as a release 
sheet. As the materials of the release sheet, "RUMILAR 
T-60' film with a thickness of 50 urn manufactured by 

40 TORAI Inc., "W-400" film with a thickness of 38 urn man- 
ufactured by OAIAFOIL Inc. and the like may be used. 
The preferable thickness of the release sheet is in a 
range of 20 to 100 u.m. If a release sheet is too thin, an 
obtained image-receiving sheet can not be properly car- 

45 ried in a thermal printer and may have wrinkles because 
of its small hardness. If a release sheet is too thick, an 
obtained image-receiving sheet damages a printer and 
can not be carried in a normal state in the printer since 
the thermal transfer printer needs much power for car- 

so rying the sheet. 

[0047] As a release sheet, a polyolefin film without 
surface treatment, for example, a drawing or non-draw- 
ing polyethylene film and a drawing or non-drawing poly- 
propylene film can be used. A drawing or non-drawing 

55 polypropylene film is preferable. 

[0048] Judging from the inventor of this invention, 
when a surface of a drawing or non-drawing polypropyl- 
ene film without release treatment is coated with a prop- 
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erty selected adhesive layer, even if the surface of the 
film is under the release treatment, a peeling strength 
between an adhesive layer and a drawing or non-draw- 
ing polypropylene film can be easily adjusted in the 
range of 100 to 2500 g, preferably, 700 to 2000g. The 
peeling strength is measured at 180° on the basis of 
Japanese Industrial Standard No.Z-237. When a roll- 
shaped image-receiving sheet is manufactured, an un- 
necessary area without images can be easily peeled 
from the substrate by adjusting the peeling strength at 
the above range. Even if the half cut treatment is made 
tn the color receptor layer, a separation of a substrate 
never happens when an image is formed. Each image 
forming portion can be peeled from a substrate after an 
image is formed. 

[0049] The thickness of the drawing or non-drawing 
polypropylene film is in the range of 20 to 100 um, pref- 
erably 35 to 75 um. These polypropylene films can be 
obtained from a market. "PYLENE" film is manufactured 
by TOYOBOSEKI Inc., "TOLEFAN" film is manufactured 
by TORAI Inc.. 

Adhesive Layer 

[0050] A known adhesive agent of either solvent-type 
or aqua-type can be used for an adhesive layer. For ex- 
ample, vinyl-acetate resin, acrylic resin, vinyl acetate- 
acrylic copolymer, vinyl acetate- vinyl chloride copoly- 
mer, ethylene-vinyl acetate copolymer, polyurethane 
resin, natural rubber, polychloroprene rubber, nitrite rub- 
ber and the like may be used for material of the adhesive 
layer. 

[0051] An applied amount of the adhesive agent for 
the adhesive layer on a release sheet is normally in the 
range of approximately 8 to 30 g/m 2 (solid content). An 
adhesive layer is formed by known methods such as 
gravure coating method, gravure reverse coating meth- 
od, roil coating method and the like. An adhesive agent 
is applied to the release sheet by these methods and is 
then dried to form the adhesive layer. 
[0052] An adhesive agent for an adhesive layer must 
be selected so as to have a favorable adhesive force 
against a substrate, and to have a peeling strength in 
the above-mentioned range against a release layer. 

Substrate 

[0053] In case that the obtained roll-shaped image- 
receiving sheet is used for a seal to be put on something, 
a substrate material is selected from among the above- 
mentioned "substrates", the following materials are es- 
pecially preferable, that is, a polypropylene film with mi- 
crovoid such as TOYOPARL SS-P4255" film with a 
thickness of 35 um manufactured by TOYOBOSEKI 
Inc., "M\N24V film with a thickness of 35 um manufac- 
tured by MOBIL PLASTIC EUROPE Inc. and the like or 
a polyethylene terephthalate film with microvoid such as 
n W-900 n film with a thickness of 50 um by manufactured 



by DAIAFOIL Inc., or "E-60" film with a thickness of 50 
H m manufactured by TORAI Inc., and the like. 
[0054] Fig.8 is a schematic enlarged cross sectional 
view illustrating another embodiment of constitution of 

5 a roll-shaped image-receiving sheet for thermal transfer 
printing of the present invention, fig.8 shows the most 
preferable embodiment in the present invention. 
[0055] A substrate 83 comprises a laminated film in 
which a resin film 82 with microvoid is laminated onto a 

10 resin film 85 without microvoid via an adhesive layer 84. 
A color receptor layer 81 is formed on the resin film 82 
with microvoid, the adhesive layer 86 is formed on the 
resin film 85 without microvoid, and a release sheet 87 
is applied onto the adhesive layer 86. According to the 

is construction of the substrate, a developing color depth 
of dark color part of the formed image can be improved 
to obtain a high quality image. 

[0056] As the resin film 85 without microvoid, polyeth- 
ylene terephthalate film, polyethylene film, potypropyl- 

20 ene film and so on can be used. A known resin film with- 
out microvoids may be used. The thickness of the resin 
film 85 is preferably in the range of approximately 10 to 
50 um. If the resin sheet 85 is too thin, an obtained im- 
age-receiving sheet has a small hardness and shrinks 

25 under the influence of the heat of a thermal head to gen- 
erate a curl. If the resin sheet 85 is too thick, an obtained 
image-receiving sheet curls easily under the influence 
of the heat of the thermal head and the like at the time 
of forming images. A preferable resin film is "RUMILAR 

30 S-10" film with a thickness of 12 urn manufactured by 
TORAI Inc.. 

[0057] A known polypropylene film with microvoid, a 
known polyethylene terephthalate film and so on may 
be used as the film 82 with microvoid. Especially, since 

35 a polypropylene film with microvoid has a good elasticity 
and heat insulating property, a dye on the thermal trans- 
fer sheet can be transferred uniformly and efficiently on- 
to the color receptor layer 81 on an image-receiving 
sheet while contacting the thermal head. The preferable 

40 thickness of the above-mentioned resin film 82 is in the 
range of approximately 30 to 60 um. Preferable resin 
films are "TOYOPARL P4255" film of a thickness of 35 
u m or "TOYOPARL P4256" film of a thickness of 60 urn 
manufactured by TOYOBOSEKI Inc.. 

45 [0058] The lamination of the resin film 85 without mi-v 
crovoids and the resin film 82 with microvoid described 
above may be done by conventional lamination meth- 
ods such as dry lamination, non-solvent (hot melt) lam- 
ination, EC lamination and the like. A preferable adhe- 

50 sive agent in case of non-solvent lamination is "TAKE- 
NEIT A-720L" manufactured by TAKEDA YAKUHIN KO- 
GYO Inc.. A preferable adhesive agent in case of dry 
lamination method is "TAKELUCK A969/TAKENEIT A- 
5 (3/1)" manufactured by TAKEDA YAKUHIN KOGYO 

55 inc.. The applied amount of these adhesive agents for 
laminating two resin films 82,85 is in the range of 1 to 8 
g/m 2 (solid content ) , preferably, 2 to 6 g/m 2 . 
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Process 

[0059] A process for forming a roll-shaped image-re- 
ceiving sheet as a seal use will now be explained. 
[0060] Fig.9 is a schematic plan view illustrating a 
seventh embodiment of a roll-shaped image-receiving 
sheet for thermal transfer printing of the present inven- 
tion. Fig.1 0 is a schematic enlarged cross sectional view 
illustrating a seventh embodiment in Fig.9. 
[0061] At first, a coating material for forming a color 
receptor layer 1 01 is applied onto one surface of a sub- 
strate 103 by gravure coating method or the like. The 
coated layer is dried to form the color receptor layer 1 01 . 
Next, a coating material for forming an adhesive layer 
106 is applied onto the other surface of the substrate 
103 by gravure coating method or the like. The coated 
layer is dried to form the adhesive layer 1 06. After that, 
the adhesive layer 1 06 of the substrate 1 03 and the re- 
lease sheet 1 07 are laminated with each other to form 
an image-receiving sheet 90 for thermal transfer printing 
in which the release sheet 107, the adhesive layer 106, 
the substrate 103 and the color receptor layer 101 are 
laminated in this order. The above-mentioned sheet 90 
in Fig.10 may be prepared by the lamination of the sub- 
strate 103 without the adhesive layer 106 and the re- 
lease sheet 1 07 with the adhesive layer 1 06. 
[0062] The sheet 90 has cutting lines 91 along which 
a seal part 1 02 is peeled off from the release sheet 1 07. 
the cutting lines extend from the color receptor layer 1 01 
to the release sheet 1 07. It is preferable that the cutting 
line 91 extends deeply to the boundary-surface between 
the adhesive layer 1 06 and the release sheet 1 07, or up 
to the inner side of the release sheet 107 from the 
boundary-surface. 

[0063] Fig. 11 is a schematic plan view illustrating an 
eighth embodiment of a roll-shaped image-receiving 
sheet for thermal transfer printing of the present inven- 
tion. In the case of seal uses, the cut-lines 115 such as 
perforations or the like are formed on the roll-shaped 
image-receiving sheet 110. A plurality of image formed 
pieces are peeled off from the sheet 110 along the cut- 
lines 115. Each cut-line 115 may be formed so as to be 
punched from a front surface of the sheet 1 1 0 to a back 
surface of the sheet 110 in the shape of dotted lines or 
may be formed in a half cut manner that the cut-line 115 
extend from a surface of the sheet 110 to an intermedi- 
ate part, in depth, of the release sheet 107. 

(Antistatic-Treated Layer) 

[0064] Owing to the prevention of contamination with 
dust on the image-receiving sheet and the stability of 
carriage of the sheet in a printer, an antistatic-treated 
layer containing an antistatic agent described below 
may be formed onto the color receptor layer of the sub- 
strate or the back surface of the substrate. 
[0065] As an antistatic-treating agent, any antistatic 
agent such as conventional anion type, cation type, am- 
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photeric ion type or nonionic type may be used. For ex- 
ample, a cation type antistatic agent such as quaternary 
ammonium salt and polyamine derivative or the like, an- 
ion type antistatic agent such as aikylphosphate or the 
s like, and nonionic type antistatic agent such as fatty acid 
ester may be used. 

[0066] An antistatic layer may be formed in such a 
manner that a lubricant such as an organic or an inor- 
ganic filler or the like is added to the antistatic agent de- 

w scribed above. A composition solution in which those 
antistatic agent and the lubricant are dissolved or dis- 
persed in a suitable solvent is applied to the color re- 
ceptor layer or the back surface of substrate by known 
methods such as gravure coating, gravure reverse coat- 

15 ing, roll coating or the tike. The an antistatic layer is then 
dried. The thickness of the antistatic layer after drying 
is in the range of approximately 0.001 to 0.1 \l m. 

{Detection Mark) 

20 

[0067] A detection mark made on the roll-shaped im- 
age-receiving sheet of the present invention shows a 
starting-position for forming an image of thermal transfer 
printing. 

25 [0068] The shape and color of the detection mark is 
not limited, as far as it can be detected by a detector. 
For example, the detection mark 11 in the shape of a 
line as shown in Fig.1 or the detection mark 31 in the 
shape of a slender hole may be used. Further, a circle 

30 shape or a shape of bar codes may be adopted for the 
detection mark. In the case of a line-shaped detection 
mark, the detection mark 41 may be extended from one 
side end of the sheet 40 to the other side end thereof as 
shown in Fig.4. The detection mark may be formed on 

35 the side of the color receptor layer on the sheet 40 or 
the back side thereof. 

[0069] Any color can be adopted for a detection mark 
as far as it can be detected by a detector. For example, 
a silver color or a black color with a small optical trans- 
40 mission may be used in an optical transmission type de- 
tector. A metallic luster color with a high reflection char- 
acteristic may be used in an optical reflection type de- 
tector. 

[0070] A detection mark can be formed in such a man- 
45 ner to make a penetrating hole on the roll-shaped im- 
age-receiving sheet, or to print a line on the sheet by 
gravure printing or off-set printing. Further, a foil of vapor 
deposition film may be transferred to the sheet by heat- 
ing it, or a vapor deposition film with an adhesive agent 
so on its back side may be put on the sheet. In addition to 
the those processes, any kinds of processes can be 
used. 

[0071] In case of adetection mark being a penetrating 
hole or being made from the vapor deposition film, the 
55 detection mark can be formed in line with the half cut 
treating. Therefore, productivity becomes higher be- 
cause of saving a lot of process time of a roll-shaped 
image-receiving sheet. 
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[0072] A detection mark 11 may be formed only in 
front of the first image 13 as shown in Fig.1 . The image 
forming (receiving) position 13 for the first image is de- 
tected by reading the detection mark by the detector, 
and the feeding length of the roll-shaped image-receiv- 
ing sheet is adjusted in the thermal transfer printer so 
that the second image forming position 1 5 or later image 
forming positions are accurately registered with each 
image on the thermal transfer sheet. 
[0073] The detection mark may be formed at any in- 
terval of the image-receiving positions. For example, as 
shown in Fig. 5, the detection mark 51 may be formed at 
an interval of three image-receiving positions. In this 
manner, if the detection mark is formed at a predeter- 
mined interval of the image-receiving positions, it is pre- 
vented that the whole parts of the image-receiving sheet 
become useless when a shift of the feeding length of the 
image-receiving sheet is generated in the thermal trans- 
fer sheet. In the first embodiment shown in Fig.1 , even 
if a shift of the first image receiving portion 1 3 on the 
image-receiving sheet 1 0 is very small, a shift after a roii 
of thermal transfer image-receiving sheet is printed be- 
comes large. However, if the detection mark 51 is 
formed at an interval of a few of image-receiving por- 
tions as shown in Fig. 5, a registration of the image-re- 
ceiving sheet can be done at the time when a shift cor- 
responding to a few of image-receiving portions is gen- 
erated. 

[0074] In order to decrease the shift of image position 
to the minimum as shown in Fig.2, the detection mark 
21 is preferably formed at an interval of each image-re- 
ceiving portion. 

[0075] An image forming position is recognized by the 
detection mark as described above and, accordingly, a 
color registration can be done without a shift between 
each color when each color is printed. 
[0076] In case of the detection mark being the pene- 
trating hole 31 , a cutting position of the roll-shaped im- 
age-receiving sheet 30 can be determined by a detec- 
tion mark when the sheet is cut after printing on the 
sheet. 

[0077] A means for detecting the detection mark is not 
limited as far as it can detect the mark. A penetrating 
hole is preferable as a detection mark because the hole 
can be reliably detected by an optical transmission type 
detector with an error less than an optical reflection type 
detector. 

[0078] A detection mark of silver color with vapor dep- 
osition luster by printing or a detection mark of a vapor 
deposition film can be read by an optical reflection type 
detector. 

[0079] It is preferable that the detectors described 
above are located near a supplying portion of the image- 
receiving sheet before a printing mechanism of the ther- 
mal transfer printer in either an optical transmission type 
detector or an optical reflection type detector. 
[0080] The image-receiving sheet for thermal transfer 
printing on the present invention can be adapted for the 
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sheet whose size is determined or not determined. 
[0081] As the sheet whose size is determined, for ex- 
ample, there exists a sheet for seal use in which the half 
cut treatment is done on an image-surface side of the 

5 sheet 10,30 as shown in Fig.1 and Fig.3and the sheet 
can be put on something after taking off a peeling paper 
from back-surface side of each of the sheet 10,30. Fur- 
ther, there also exists a sheet in which a cutting line or 
a column for writing something thereon are formed on 

10 the front or back surface thereof at a predetermined in- 
terval as shown in Fig .2. 

[0082] Fig. 4 shows an example of a sheet with printed 
lines in which a cutting line 42 for defining a post card 
is printed on the front surface of the sheet 40, and a 

is column for a postal code and a position 43 for a postage 
stamp are printed on the back-surface of the sheet 40. 
[0083] In a roll-shaped image-receiving sheet of the 
present invention, it is preferable to have a previously 
worked or treated part which means a half cut part, the 

20 perforation part, the printing parts for the column for a 
postal code and a postage stamp and the like, and which 
is formed on the thermal transfer sheet prior to formation 
of images by thermal transfer printing. 
[0084] An image-receiving sheet can be prepared 

25 without determining an image forming area and can be 
used as its is. As shown in Fig .6, a plurality of detection 
marks are formed at a predetermined interval on the 
back-side thereof (non-image surface side), and a first 
detection mark 62 is formed as a starting position for 

30 forming images, in front of one of the image receiving 
areas. The detection mark 63 formed at the back of the 
area 61 is used as a starting position for forming the next 
image receiving area 65. The next detection mark 64 is 
used as a starting position for forming the next image 66. 

35 [0085] A process for forming an image onto an image- 
receiving sheet of the present invention is explained. 
Fig.1 3 is a schematic side view illustrating an embodi- 
ment of the process for forming an image onto a roll- 
shaped image-receiving sheet for thermal transfer print- 

40 ing of the present invention. A detector 131 for reading 
a detection mark is located above the carrying course 
of detection marks of image-receiving sheet 130 in a 
printer. 

[0086] A first color image is printed as following; the 
45 sheet 1 30 is carried, a detection mark on the sheet 1 30 
is detected by the detector 131, carriage of the sheet 
1 30 is stopped, the sheet 1 30 is located at a registrated 
position for forming an image, and a first image is then 
printed. The first image on the sheet 130 is heated and 
so printed by a thermal-head 133 while the sheet 130 is 
carried in a direction A in a state wherein a thermal trans- 
fer sheet 1 32 is put on the image-receiving sheet 1 30. 
The two sheets are held between the circumferential 
surface of a platen roller 135 and the thermal head 1 33. 
55 [0087] After printing the first color image, the image- 
receiving sheet 1 30 is rewound toward a direction B, and 
is stopped when the detection mark is detected. At the 
same time, the thermal transfer sheet 1 32 is fed forward 
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so that a second color layer on the sheet 1 32 is regis- 
tered with the image-receiving position. The sheet 132 
is proceeded at one pitch while being held by two roller 
136, 137. 

[0088] The above-mentioned process for color-print- 
ing is repeated for three colors of yellow, magenta and 
cyan in the case of color printing. Further, the above- 
mentioned process is repeated for a special color print- 
ing such as a black layer or the like and for forming a 
protection layer on an image on the sheet. 
[0089] After an image is formed, the image-receiving 
sheet 1 30 is cut by a cutter (not shown) in the printer 
and is the discharged from a discharging outlet in the 
printer. The detection marks can be used at the time of 
cutting the sheet. 

[0090] Concretely, the detector 131 for detecting the 
detection mark is located around the cutter, the image- 
receiving sheet 1 30 is stopped when the detection mark 
is detected, and is then cut. In this case, the sheet 130 
can be correctly cut. 

[0091] The detector 131 for the detection mark is not 
necessarily located around the cutter, and it may be lo- 
cated at other positions. When the sheet 130 is cut, the 
other detectors at other positions may be used. 
[0092] Fig. 14 is a schematic side view illustrating an- 
other embodiment of processes for forming images onto 
the roll-shaped image-receiving sheet for thermal trans- 
fer printing of the present invention. A detector 141, as 
shown in Fig.1 4, may be set in front of the image forming 
position. In this case, when the image-receiving sheet 
30 which has the detection mark 31 in front of the image- 
receiving forming positions as shown in Fig.3 is used, 
the image-receiving sheet 140 is fed for a predeter- 
mined length and is then stopped after detecting the de- 
tection mark 31 to make a registration between a start- 
ing-position of printing of the image-receiving sheet 140 
and the position of the thermal head 1 43. 
[0093] If the detector 141 is located at the position 
shown in Fig. 14, the position of each detection mark of 
the image-receiving sheet may shift to an intermediate 
position of each image receiving portion as shown in Fig. 
1 5. If the detector 1 41 is set such a manner that a length 
(L) between the thermal head 143 of the printer and the 
detector 141 equals to a length(L') between the starting 
position of the image-receiving portion on the image-re- 
ceiving sheet 1 40 and the detection mark 151, the start- 
ing position of the image-receiving portion coincides 
with the position of the thermal head 1 43 when the im- 
age-receiving sheet 1 40 is stopped after detecting the 
detection mark 151 by the detector 141 . 
[0094] Thus, if the relation between the position of the 
thermal head and the position of the detector and the 
relation between the length of carrying of the sheet and 
the position of the detection mark on the image-receiv- 
ing sheet are good, the position of the detection mark is 
not necessarily located in front of the starting position 
for forming an image. 

[0095] As shown in Fig.1 and Fig.5, if the detection 



mark 11,51 is not formed at an interval of each image- 
receiving portion on the sheet 10 or 50, with respect to 
an image-receiving portion adjacent the detection mark 
11 or 51, the starting position for forming an image by 

5 the way described above can be determined. With re- 
spect to an image-receiving portion which is not adja- 
cent the detection mark 11, 51, the image-receiving 
sheet 10 or 50 may be fed while the sheet 10 or 50 is 
fed back by a predetermined length in a conventional 

to manner. 

[0096] In case that the position for forming an image 
is determined in accordance with the feeding back 
length of the image-receiving sheet, if the starting posi- 
tion for forming the image on the first image-receiving 
15 portion 1 3 can be detected as shown in Fig.1 , the sec- 
ond image or later images can be formed without a shift 
on the image-receiving sheet. 

[0097] If the detection mark 1 51 is formed on the im- 
age receiving sheet 50 at an interval of a few of image- 
20 receiving portions as shown in Fig.5, the starting posi- 
tion for forming an image can be checked at an interval 
of the image-receiving portions, and then a position for 
forming an image is hardly shifted. Even if the image 
forming position is rarely shifted, since the image form- 
es ing position is adjusted at an interval of a few of image- 
receiving portions, the whole part of the image-receiving 
sheet does not become useless. 
[0098] If an image-receiving sheet is thin in thickness, 
is weak in strength or has a slippery surface, it is pref- 
30 erable that the image forming position is checked by the 
detection mark 21 , 31 or 41 formed adjacent each print- 
ed image as shown in Figs.2, 3 and 4. In case that the 
half cut portion, cutting line portion, printing portion or 
the like are formed on the image forming portions, it is 
35 preferable that the detection mark is formed at an inter- 
val of each image. In this manner, a color shift in a mul- 
tiple color printing and a shift between the image and 
the half cut portion can'be reliably protected. 
[0099] Fig. 6 is a schematic perspective view illustrat- 
40 ing a sixth embodiment of a roll-shaped image-receiving 
sheet for thermal transfer printing in which the detection 
marks are formed at a predetermined pitch. The images 
61 , 65 of irregular sizes can be formed on the image- 
receiving sheet 60. The detection mark 62, for example, 
45 is used for adjusting the starting position of an image 
when the printing image 61 is formed. The printed image 
61 corresponds to four detection marks. Three detection 
marks except the detection mark 61 are determined in 
the printer so as to be disregarded, even if three detec- 
50 tion marks are detected by the detector. 

[0100] In case that the next printing image 65 is 
formed, the detection mark 63 is used for detecting the 
starting position of the image forming portion. 
{0101] The image-receiving portion 65 corresponds to 
55 two detection marks, a detection mark formed at the 
center of the image-receiving portion 65 is disregarded 
even if the detection mark is detected to print the image 
on the image-receiving sheet 60. The next detection 
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mark 64 is used for detecting the starting position of the 
following image 66. 

[0102] Thus, according to the above processes, an 
image can be determined at an irregular size. After a 
printing image is formed, the images on the sheet are 
cut by the cutter in the printer, and are discharged from 
the printer. In case that the detection marks are used in 
this manner, it is preferable that the detection mark is 
formed on the back surface of the image-receiving 
sheet. 

[Example] 

[0103] The present invention will be described here- 
inbelow in more detail with reference to the following ex- 
periments to form an image-receiving sheet 70 having 
a construction for thermal transfer printing shown in Fig, 
7. 

[0104] Foamed polypropylene 73 having a thickness 
of 35 urn ("MW846" manufactured by MOBIL) was used 
as a substrate. A coating material for forming a color 
receptor layer having a following composition was ap- 
plied onto the front surface of the substrate at an applied 
amount of 4g/m 2 (after drying), and the applied coating 
material was dried to form the color receptor layer 72 on 
the front surface of the substrate. 

Composition of the coating material for forming the color 
receptor layer 72; 

[0105] 

1) Vinyl chloride-Vinyl acetate copolymer resin 
C#1000A" manufactured by DENKI KAGAKU Inc.) : 
40 wt. parts 

2) Polyester resin ('BYLON 600' manufactured by 
TOYOBOSEKI Inc.) : 40 wt. parts 

3) Vinyl chloride-Styrene- Acrylic copolymer resin 
("DENKALUCK #400A" manufactured by DENKI 
KAGAKU Inc.) : 20 wt. parts 

4) Vinyl denatured silicone resin ("X-62-1212" man- 
ufactured by SHINETU KAGAKU KOGYO Inc.) : 1 0 
wt. parts 

5) Catalyst ("CAT-PLR-5" manufactured by SHI- 
NETU KAGAKU KOGYO Inc.) : 5 wt. parts 

6) Catalyst ("CAT-PL-50T manufactured by SHI- 
NETU KAGAKU KOGYO Inc.) : 6 wt. parts 

7) Solvent (Methyl ethyl ketone/Toluene having a 
weight ratio of 1 :1 ) : 400 wt. parts 

[0106] A polyethylene terephthalate (hereinafter re- 
ferred to as ■PET') film 75 having a thickness of 25 n m 
("T-60* of transparent PET manufactured by TORAI 
Inc.) was laminated on a back surface opposed to the 
color receptor layer 72 of a substrate 73 with an applied 
adhesive layer 74. A coating material for forming an ad- 
hesive layer 77 having the following composition was 
applied onto the back surface of the substrate. 



Composition of the coating material for forming the 
adhesive layer 74; 

[0107] 

5 

1 ) Potyurethane resin ("TAKELUCK A-969V man- 
ufactured by TAKEDA YAKUHIN KOGYO Inc.) : 30 
wt. parts 

2) Isocyanate-hardener (TAKENEIT A-5' manu- 
io factured by TAKEDA YAKUHIN KOGYO Inc.) : 10 

wt. parts 

3) Solvent (Ethyl acetate) : 80 wt. parts 

[0108] An adhesive agent was applied onto the PET 
15 film 75 at an applied amount of 1 5g/m 2 for forming the 
adhesive layer 76 having the following composition(af- 
ter drying at 70°C and 1 minute). 

Composition of the coating material for forming the 
20 adhesive layer 76; 

[0109] 

1 ) Acrylic copolymer resin ("SK DYNE 1 31 Of man- 
25 ufactured by SOKEN KAGAKU Inc.) : 48 wt. parts 

2) Epoxy resin ("HARDENER E-AX' manufactured 
by SOKEN KAGAKU Inc.) : 0.36 wt. parts 

3) Solvent (Ethyl acetate) : 51 .64 wt. parts 

30 [0110] A release layer 77 was formed onto the other 
PET film 78 having a thickness of 38 n m ("Transparent- 
PET" manufactured by TORAI Inc.) at an applied 
amount of 0.2g/m 2 (after drying at 130 °C and 30 sec- 
ond). A coating material for forming the release layer 77 

35 having the following composition was applied onto the 
PET film 78. Thereafter, the release layer 77 of the PET 
was laminated on the adhesive layer 76. 



Composition of the coating material for forming the 
*o release layer 77; 

[0111] 

1 ) Additional reaction type-silicon resin for a release 
45 paper ("KS-778* manufactured by SHINETU KA- 
GAKU KOGYO Inc.) : 32 wt. parts 

2) Catalyst fCAT-PL-8" manufactured by SHINETU 
KAGAKU KOGYO Inc.) : 0.32 wt. parts 

3) Solvent (Toluene) : 67.68 wt. parts 

50 

[01 1 2] Further, quaternary ammonium salt(di luted so- 
lution at a concentration of 1/1000 of "TB-34" manufac- 
tured by MATSUMOTO YUSHI SEIYAKU Inc.) for form- 
ing an antistatic treated layer 71 was applied onto the 
55 color receptor layer 72. The cutting lines 79 of the half 
cut treatment was extended from the antistatic treated 
layer 71 to the adhesive layer 76. The pattern of the cut- 
ting lines 79 is the same as Fig.3. Penetrating holes 
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were formed as a detection mark 31 in addition to the 
cutting line 79. 

[01 1 3] The formed image receiving sheet was for seal 
or label use. An image was formed onto the color recep- 
tor layer 72 by sublimation type thermal transfer printing. 
When the image was formed, the image forming position 
was detected by the detection mark. The position of 
each image was not shifted. After the image was 
formed* a seal with an image was peeled off from the 
border position between the adhesive layer 76 and the 
release layer 77 on the PET film. The peeled seal can 
be put on an article. 

[0114] According to the present invention as de- 
scribed above in detail, an excellent and distinct image 
without a shift of each color image can be formed on a 
roll-shaped image-receiving sheet for thermal transfer 
sheet since a detection mark is formed on the sheet for 
indicating a formation starting position of a thermal 
transfer image. Further, the roll-shaped thermal transfer 
image-receiving sheet according to this invention has a 
previously worked part such as the half cut portion, per- 
foration portion, and printing portion of postal code writ- 
ing column and the stamp applying position, and the pre- 
vious worked portion is reliably registered with a thermal 
transfer image. In addition, a detection mark can func- 
tion to detect the cutting position when the sheet is cut 
after printing a letter or forming an image. 
[0115] And, according to the process for forming an 
image onto a roll-shaped image-receiving sheet for ther- 
mal transfer printing, the image receiving position of the 
roll-shaped thermal transfer image-receiving sheet hav- 
ing a detection mark is detected by the detector to be 
registered with the thermal transfer sheet. Thus, even 
in case that a roll-shaped image-receiving sheet in 
which a tension exerted on a carrying roller changes at 
a carrying time of the sheet, an image without shift can 
be formed at a predetermined position. A detection mark 
can be used as a reference for determining the cutting 
position of the image-receiving sheet. 



Claims 

1. A roll-shaped image-receiving sheet (10) for ther- 
mal transfer printing, which includes: 

a detection mark (11) formed on said image-receiv- 
ing sheet for detecting a starting-position for forma- 
tion of a thermal transfer printing image. 

2. A roll-shaped image-receiving sheet (10) for ther- 
mal transfer printing, comprising plural pairs of an 
image-receiving portion (13) and a detectable mark 
(11) formed by printing, transferring or deposition, 
each of the image-receiving portions having a size 
capable of completing a printing of each colour in 
one heating process, the image-receiving portions 
being formed sequentially spaced at intervals along 
a feeding direction of the roll-shaped image-receiv- 
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ing sheet and each of the detectable mark being lo- 
cated at a portion of the image-receiving sheet other 
than an image-receiving portion, and the spatial re- 
lationship between each said mark and its corre- 
5 sponding image-receiving portion being the same. 

3. A roll-shaped image-receiving sheet for thermal 
transfer printing, as claimed in Claim 1 or Claim 2, 
which includes: 

w a previously worked part formed on said image-re- 
ceiving sheet. 

4. A roll-shaped image-receiving sheet for thermal 
transfer printing, as claimed in Claim 3, wherein: 

is said previously worked part has either a half cut por- 
tion (12), a perforation or a printing-line (22). 

5. A roll-shaped image-receiving sheet for thermal 
transfer printing, as claimed in Claim 3, which in- 

20 eludes: 

a seal part comprising at least a colour receptor 
layer, 

a substrate sheet and an adhesive layer in this 
25 order, and 

a release sheet put on an adhesive layer so as 
to be separated therefrom, 
said seal part being half-cut for peeling off said 
seal part from said sheet. 

30 

6. A roll-shaped image-receiving sheet for thermal 
transfer printing, as claimed in Claim 1 , wherein: 

said detection mark is formed corresponding 
to each image-receiving portion. 

35 

7. A roll-shaped image-receiving sheet for thermal 
transfer printing, as claimed in Claim 1 , wherein: 
said detection mark is formed at an interval of a few 
or image-receiving portions. 

40 

8. A roll-shaped image-receiving sheet for thermal 
transfer printing, as claimed in Claim 1 , wherein: 
said detection mark is a hole (31). 

45 9. A roll-shaped image-receiving sheet for thermal 
transfer printing, as claimed in Claim 1 , wherein: 
said detection mark is formed at an interval on a 
back side of a colour receptor layer of an image- 
receiving sheet 

50 

10. A roll-shaped image-receiving sheet for thermal 
transfer printing, as claimed in Claim 1 or Claim 2: 
said roll-shaped image-receiving sheet is mainly 
used by sublimation-type thermal transfer printing 

55 method. 

11. A roll-shaped image-receiving sheet for thermal 
transfer printing, as claimed in Claim 5, which com- 
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prises: 

a seal part having at least a colour receptor lay- 
er, a substrate and an adhesive layer in this or- 
der and 

a peeling sheet applied to said adhesive layer 
so as to be peeled, 

said seal part having a plurality of parts to be 
cut by a half-cut treatment in one image-receiv- 
ing portion, each detection mark being formed 
at an interval of each image-receiving portion 
for indicating a starting-position for formation of 
a printing image. 

1 2. A process for forming an image on a roll-shaped im- 
age-receiving sheet for thermal transfer printing, 
wherein: 

a detection mark is formed for determining a 
starting-position for formation of a printing-im- 
age on said roll-shaped image-receiving sheet, 
a detector for detecting said detection mark on 
said image-receiving sheet tin a printer is locat- 
ed along a carriage line of the detection mark, 
when said detection mark is detected by said 
detector, 

said image-receiving sheet is stopped, 

a registration of image forming position on said 

image-receiving sheet is made, and 

an image is formed by sublimation type thermal 

transfer printing. 

1 3. A process for forming an image on a roll-shaped im- 
age-receiving sheet for thermal transfer printing, 
comprising the steps of: 



ping the mark at a predetermined position and 
then printing a first colour through a thermal 
transfer printing; 

positioning the image-receiving portion at the 
5 printing starting position from which the first col- 

our printing was made by rolling back the roll- 
shaped image-receiving sheet after the first 
colour printing, detecting the mark detected in 
the former detection step and stopping the 
10 same at said predetermined position and then 

printing a second colour through a thermal 
transfer printing; and repeating the step of print- 
ing the second colour so as to print succeeding 
colours after the second colour. 

15 

14. The process according to Claim 12 or Claim 13, 
wherein: 

a colour image is formed by said sublimation-type 
thermal transfer printing. 

20 

15. The process according to Claim 14, wherein: 

a colour image is formed by piling up at least yellow- 
image, magenta-image and cyan-image. 



feeding, to a printer, a roll-shaped image-re- 
ceiving sheet (1 0) for thermal transfer printing, 
comprising plural pairs of an image-receiving 
portion (1 3) and a detectable mark (1 1 ) formed *o 
by printing, transferring or deposition, each of 
the image-receiving portions having a size ca- 
pable of completing a printing of each colour in 
one heating process, the image-receiving por- 
tions being formed sequentially spaced at inter- 45 
vals along a feeding direction of the roll-shaped 
image-receiving sheet and each of the detect- 
able mark being located at a portion of the im- 
age-receiving sheet other than an image-re- 
ceiving portion, and the spatial relationship be- so 
tween each said mark and its corresponding 
image-receiving portion being the same; 
detecting a said detectable mark in the advanc- 
ing roll-shaped image-receiving sheet by a de- 
tector disposed on a carrying path for the marks ss 
in the printer; 

positioning the corresponding image-receiving 
portion in a printing starting position by stop- 
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